The University of the Stale of New York 

REGENTS HICII SCHOOL EXAMINATION 



CHEMISTRY 

Do every question on this exam and, within this 
test booklet, show work for each question. 

You may also use separate paper to show 
calculations, write explanations, etc. 



The "Reference Tables for Chemistry" which you may need to answer some questions in this examina- 
tion are supplied separately. Be certain you have a copy of these reference tables before you begin the 
examination. 



Parti 
Answer all 60 questions in this part, [70] 

Direction, {1-60): For each statement or question, select the word or expression that, of those given, besl 
amphies the statement or answers the question. 



i The molecule;; of which substance have the highest 
average kinetic energy? 

(l)He(g)atOX (3) HCI(g) nt 4(f C 

(2) CO^g} at 2SfC (4) Nz{g) at 60°C 

2 Tk tempcratyre of 50 grams of water was raised to 
50^0 hy the addition of 1,000 calories of heat en- 
ergy. What was the initial temperature of the water? 

(1) lO^C (3) 30^C 

(2) aO'C (4) 60^C 

3 Which g;is will most closely resemble an ideal gas at 
STP? 

(1) SO^ (3) Cia 

(2) N«3 (4) Ht 

4 Wiicn water frc(-^?es, each gram loses an amount of 
heat equal to its beat f)f 

i fusion 3 sublimation 

2 vaptirizatfon 4 reaction 

5 Eqnal volumes oi alt gases at tlte Kame teniperature 
And pressure contain an equal number of 

1 molecules 3 electrons 

2 atouH 4 protons 

6 Which is the electron conR^uration of an atom in the 
ground state? 

({) Is^&^V (3) U^Z^^Zs' 

(2) ls^2s^2/r3s* (4) \s^2s^2p^is^ 

7 An electron in an atom will emit energy when it 
moves from energy level 

(1) 2.vto3p (3) 2pioZs 

(2) 2s\o2p (4) 2/jtols 

8 Which atom has a completely filled 3rd principal 
energy level? 

(f) Ar (3) ca 

(2)/^" (^)K 

9 The electron dot symbol X^ represents an ion of 
atom X. Atom X could be an atom of 



(I) K 

(2)11 



10 Which of the following elements has the highest first 
ionization energy? 

(1) Li (3) K 

(2) Na (4) Rb 



11 There are no known stable isotopes of the element 
with an atomic number of 



(1) 20 

(2) 38 



(3) 56 

(4) 88 



12 The total number of protons found in an OH" ion is 

(1) 1 (3) 9 

(2) 8 (4) 17 

13 Two atoms of element A unite to form a molecule 
with the formula A 2- The bond between the atoms 
in the molecule is 

1 electrovalent 3 nonpolar covalent 

2 ionic 4 polar covalent 



14 Which bond has the greatest degree of ionic charac- 
ter? 



(1) H-CI 

(2) I-Cl 



(3) Cl-Cl 

(4) K-Cl 



(3)1 
(4)S 



15 Which substance will conduct electricity in both the 
solid phase and the liquid phase? 

(1) AgCl (3) Hi 

(2) Ag (4) HCl 

16 Which statement best explains why a C1I< inolcculf 
is nonpolar? 

(1) C and H are nonmetals. 

(2) C and 11 have the same electronegativity. 

(3) CfU has a symmetrical charge distribution. 

(4) Ctl4 is a gas at room temperature. 

17 Which formula correctly represents mercury (I) 

chloride? 

(n iifoCI (3) J'K^^J 

(2) HgCli (4) ^^g«^'* 

18 An example of an empirical formula is 

CD c,H, g) ^^\ 

(2) HjOi, (4) ^^^'^ 



[2] 



19 When tiie equation H^ + N2 -> Nlij is completely 
balanced using smallest whole numbers, the sum of 
a!l the coefficients will be 

(3) 3 



(i)6 
(2)7. 



(4) 12 



20 Which particle has the largest radius? 

(1) Cu (3) Se 

{2) Cu=+ (4) Se^- 



21 Which atom may form n negative ion with the elec- 
tron configuration Is'? 

(1) H (3) Li 

(2) He (4) Be 



22 Which group is known as the halogens P 

(1) I A (3) VIIA 

(2) IIA (4) O 



23 Which element exhibits both metallic and nonmctjtl- 
lic properties? 

(i) B (3) K 

(2) Ba (4) Kr 



24 In which group are all of the elements solids at STP? 

(1) VIIA (3) VA 

(2) VIA (4) IVA 



25 A white anhydrous powder that dissolves in water to 
Ibrm a blue aqueous solution could be 

(1) MgSO, {3) CUSO4 

(2) BHSO4 (4) CaS04 



26 How many molecules are in 0.25 mole of O2? 

(1) 12 X 10*» (3) 3.0 X 10^3 

(2) 6.0 X 10" (4) 1.5 X 10" 



27 A 10.0 gram sample of a hydrate was heated until all 
the water of hydration was driven off. The mass of 
anhydrous product remaining was 8.00 grams. What 
is the percent of water in the hydrate? 

(1) 12.5% (3) 25.0% 

(2) 20.0% (4) 80.0% 



28 A compound contains 50% sulfur and 50% oxygon by 
mass. What is the empirical formula of the com- 
pound? 

(DSO 
(2) SOj 



(3) SO3 

(4) SO4 



29 VVliat is tlie density, in grams per litei-, of N, eas at 

STP? 



(1) 28.0 

(2) 14.0 



(3) 1.25 

(4) 0.800 



30 Given the balanced equation: 

3Fe + 4H20^ FeaO^ + 4Hi 

What is the total tiumljer of liters of Hj produced at 
STP when 36.0 grams of HuO is consumed? 

(1) 22.4 (3) 44.8 

(2} 33.6 (4) 89.6 



31 Wliat is the total number of grams of KCl (formula 
mass = 74,6) in 1.00 hter of 0.200 molar solution? 

(l)7.46g (3) 22.4 g 

(2) 14.9 g (4) 29.8 g 



32 According to Reference Table G, in which reaction 

do the products have a higher energy content than 
the reactants? 

{1} CH4(g) + 20j(g)^ COjfg) + 2H,0(^ 
(2) CHsOH(0 + T02{g)-> COi(gJ + 2HjO{0 



(3) NH^CKs) 

(4) NaOIK.-;} 



H,0 



NH4+(aq) 4- Cl'H 



H,0 



■* Na*(aq) + OH-(aq) 



33 According to Reference Table C, which compound is 
most soluble in water? 

(1) BaCOa (3) ZnCOj 

(2) BaSC)4 (4) ZnS04 



34 Given the reaction Hi{g) + h{^ ^ 2HI(g). What is 
the correct equilibrium expression for this reaction? 



(1) K., -^ 



[Hip 



[H,] [h] 



(2) Ke, = 



[HI]' 



[211] [211 



(3) Ke, = 



(4) K„ = 



[H,] [I,] 
[HI] 



[HIj 



2 



[nr [I] 



£ 



35 Given the reaction at equilibrium: 

A(g) + ff(g) ^ AS(g) 

Which eqinlibrium constant, K^^, most favors the 

formation of AB(g)? 

(1) J X 10-^ (3) 3 X 10"* 

{2) IK X 10"« (1} 4 X jr^' 

36 Based on Reference Table E, a compound which 
forms spontaneously from its elements is 

(1) NO {3} C2H4 

(2) NOa (4) Cfllie 



[3] 



[over] 



37 Which i-quution rcpit'H'nK « neutral i/atittii i ciiition? 

(1) NaOH -*■ HC;i-* NaGf + J1,0 

(2) 2Na + 2HaO-* 2NaOH + Ih 

(3) 'In + CiiSOj "» Z11SO4 * Cu 

(4) AkNO, + N;tC!"^ A)i(;I + NaNO, 



3^ What is \hv coiK'f titration of 1 1^0' ions, in rndt-s 
per liten ofu O.t)()01 M HCi .soliiti<»n':' 
{1) 1 X 10^' (3) I X 10"^ 

(2) I X 10-* (4) i X 10"' 



39 \s IH~ 6issiilvi<s in water, the rofh^wjiif:^ ioni/utioti 
reaction occurs: 

111 this ri'itctiuii, u (irottm i.s donjiloti t(i 

(1) HaO' hy tl,0 (3) llaO' by I'" 

(2) lli-O by HF (4) HF by r 



40 Uow msitiy milliliters of LO \t HiSO^ iirc iifcded ht 
CXM-lly neulriiti/.e 15 Diillilrtirts ol 2.0 M liii(()HJi,!' 

(1.5 7,5 ml (:]) tr, iFil 

(2) 10. ml (.)) .W. ml 



41 A 0. 3 M Milviiiifit ol which jieitl is tlie hcsl fondiictor 
(irflwtricity ill 'H^''^;'* 

(1) H,PO, (K, = 7. j X Urh 

(2) HNO^t^r^ =S.M 10-*) 

(3) CH3COOH (K„ = 1. 3 X 10-5) 

42 Wliut t.s the pM of a solulitm il' (lie hydroxitle ion 
(•(incciitmtiqii is 1 x 10 ' mole [icr liter? 

0) I (3) 10 

(2) 7 (4) 14 

43 Which fii 11 ivihx reaction? 

(I) Mji + ma-^ Mgcii + Ha 

{2} M|i(OH), -(■ 2>ICI- M«CI, + 211,0 

(3) Mf^q) -^ 20ir(aii)~.i. Mg(OH), 

(4) M|{Clj + 6HjO~* Mj(Clj.f)IfjC) 

44 In the reaction Zn + C.i** ^ Zn'^ + C, th(. o^idi/- 

1 Rains protons 3 is reduced 

2 loses ek-ctmtjs 4 is oxidi/ocl 

45 A chemical eel! Itas 11 »c;t rtuction of 

■ ^'" '•,^«; " 5'""" -^ 2AK. At equilibnum. the ce 
potedtiiil, in volts, Is 



cell 



(1) -0,46 

(2) 0.00 



(3) +0.34 
(4} +0.80 



46 Accoixlifiji to at'iercncc Tabic /., which hali-reactitm 
has a reduction potential (r°) of +1,50 volts? 



(1) Air'+ + 3e 

(2) Cr'-' + ,3c' 



Au(.s) 
Cr(s) 



(3) Sn^- -1-21-^ 

(4) Ba*-^+2e--> 



Sil(s) 



s) ■ 



47 Given the rc»ctt<>n: 

3Mj?{s) + 2Cr*+0iq)-^ 3Mg^^(;Ki) + 2CMN) 
What is the potential (fO (or the overall rewtion'-' 

(1) +.3.11 volts (,3) +1.63 volts 

(2) -3.11 volts (4) ■" 1.63 volts 

'18 Afcordiii}i to Reference Table /., which metal will 
react spontuncoiusly with 11 ■•"';* 

(1) All (3) Cr 

(2) Ak (4) Cu 



4y [ri the reaction ^NUg + 50^ -+ 4N0 + 6JI;0, the 
(Nidation ntimlxT of nitrogen chiuif^es from 

(1) ~2 to -3 (3) -3 to -2 

(2) -2 to +3 (4) -,3to+2 



50 Wliich ((Miinik represents an unsaturated hycbfiir- 
hon? 

(1) <-'-Ah (3) Calls 

(2) C,H,CI (4) CCl, 



51 The i.somcis l-chloropropane and 2-chloropro|wm' 
diflbr only in 

1 niol(Ttilar comp(),'ii tion 

2 tnoleciilar structure 

3 the number of chlom groups per molecule 

4 the luunber of carlxni atoms per molecule 

52 Which .structural formula represents etlicne? 



H 11 

(I) H— o-c— n 



n fi 11 

I I i 

(3) H— C-C— C>-H 



H ri 



H II n 



(2) 



H il 

H-i=c— n 



{4) 



n H H 

H_C=(!:-C-H 



H 



.•j^ Which diat^i-ani may Ik; us<;fl to represent a hem^n^. 
ring? 

O AOO 



(I) 



(2) (3) (4) 



[41 



51 A cotnp'Hi'icl with the structural fovnuila 
H H il 



H-C— C— C— H is dassitted as 



ail 



H OHH 



1 ula)I»ol 

2 avid 



3 alkiine 

4 alkcno 



>otc that questions 55 through 60 have only three 

choices. 



55 As tlic tempeniturc of a lk|Mkl increases, its vapor 
pressure 
[ docreases 

2 increases 

3 rcriiains tht* same 



of) As 1 sulfur atojn gains clectrau.s, its radius 

1 decreases 

2 increases 

3 remains the same 



57 As the lin<)^ ion couccntration of a solution in- 
creases and the OH" concentration decreases, the 

pH of the solution 

1 decreases 

2 increases 

3 remaius the same 

58 Given the system C02(s) ^ COaCg) ^^ equilihrium. 
As the pressure increase*; at constant temperature, 

the amount of CO:E(g) will 

1 decrease 

2 increase 

3 remain the same 



59 When a catalyst lowers the activation energy of a 
reaction, tlie rate of the reaction 

1 deciT^ases 

2 increases 

3 remains Hie same 

60 A sample of a gas is at STP. As the pressure de- 
creases and the temperature increases, the volume 

of the ^<\^ 

1 decreases 

2 increases 

3 remains the nSame 



i^r GO RIGHT ON TO THE NEXT PAGE. 



[5] 



(oveb] 



Part H 



Be sure to answer all qucsHons in each 



Xroup 



Croup 1 

Dimctiom (61-65): flecoril ettch mswvr cm the svi>a- 
rate answer .slicet in accartluncc wjtii ihv ilircctions wi 
the front page of this IwoWrt. (s] 

Base your an*twcr^ U> <\\tvs{\ims fil and 62 on the 
f^ruphs shown U:h^w. 



t 



t 



]/: 



/ 



<l) 



<2) 



13) 



Nolo thfit qiie5t{ons 61 Jind 62 huvc only three choices, 

fil Which Kiaph b('^t rcprxrscnts how tlic voltniiv of a 
given nifiss of a ^(as varies with tljL- K<^lvin (ahM>hitt:) 
tcmjK:mliire at const iirit prrsvurc? 

{!) 1 
(2) 2 

(•1) 3 



62 Which KHiph Iw5t rcjin'stiits how tin- vohniir of a 
0vt*n niav-i of a K^u varies witti tlu: prt-ssurr oxi^U'd 
on Et at c-dnslant tcijjpi^tainii^? 

M) 1 

(2) 2 

(3) 3 



03 Which rvproscnts it hoitioKcm'CHrs mixtiito? 

(1) CiiSO.(s) (.-i) NiiCl{a(]1 

(2) Bii{f] (4) C{)i(>^ 

04 A IG.O i(nim simiilt- (»l ClU^fff) is at 0"C; and 1 
ahnosplicm. Viw voNittK.- tif tlw j<iis sjimplc in [iters 
lit ST'C and I atinosplicn; is ftjual to 



(1) 16.0 X 



(2) 16.0 X 



27 

27 
I 



{Z) 22. -f X - 



273 



(4) 22.4 X 



3(X> 



p,7ri" 



65 At STr, 32 grams oC Oj vvouicf iK-cnpy the .same 
■ volume aj; 



(1) eigofHj 

<2) 32 g of S(>2 



(3) aOgcifCH^ 

(4) 4.0 fi of He 



Croup 2 

Directions (66-70): Record eacli answer ou the seiia- 
rate answer sheet in accordance with the directions on 
liie inmt iiafjc of thi.s Ixioklet. [s] 

66 What is the mass numlier of a fll atom? 

(1) 1 (3) 3 

(2) 2 (4) 4 

67 Which orbital notiUion correctly represents the oiil- 
ennost principal energy level of a sulfur atom in the 
ground state? 

S P 



00 DDE 
t2)in] [D] D D 
(5) E] 10] O D 




D 




E 



68 A radioactive source emits radiation which is <ic 
Jlcctcd a*i shown in the diagram below. 

PATH OF 
ftADJATION 



POSITIVE 
ELECTRODE 




1+) 



RADIOACTIVE 
SOURCE 



NEQATIVE 
ELECTRODE 



t-» 



This radiation could be 

(1) ^?e 
(2} Uic 



(3)!H 
(4) in 



69 In an atuTntnum atoiti in the ground state, the en- 
ergy level which contains the most electrons has (lie 
principal quantum number 

(1) 1 (3) 3 

70 A fluoride ion {F") has the same electron configiira- 
tion as 

(1) Na (3) Cl 

(2) Na^ (4} Cl- 



16) 



Group 3 

Directions (71-75): Record each answer on the scpa- 
nite answer sheet in accordance with the directions on 
tk front piige of this booklet. [5] 



71 A compound has the empirical formula NO2. Its mo- 
lecular formula could be 



(1) NO, 

(2) N2O 



(3) N.Oj 

(4) N404 



■2 Hydrogen l)oncls are strongest between molecules of 



(1) HBr(g) 

(2) HI(g) 



(3) i-IF(K) 

(4) riCKg) 



73 Which molecule is a dipole? 

(1) H, (3) CH, 

(2) N, (4) irci 



74 Which compound 


is ionic? 






(1) IICl 




(3) 


SO2 


(2) CaCi, 




(4) 


N,0 



75 In the reaction AP' ^ 6H2O ^ A\{lhO}^'^, the 
AP"*" ion is undergoing the process called 

1 neutralization 3 hydrogenatiou 

2 addition 4 hydration 



Group 4 

Directions (76-80}: Record each answer on the sepa- 
rate answer sheet in accordunee with the directions on 
the front page of this booklet. [5J 



76 Which element forms a diatomic molecule containing 
a triple cov^lent bond? 

1 hy<lrogen 3 nitrogen 

2 chlornic 4 oxygen 

77 As the elements in Group tlA are considered from 
beryllium to radium, the degree of metallic activity 

1 increases and atomic radius increases 

2 increases imd atomic raditts decreases 

3 decreases and atomic radius increases 

4 decreases and atomic radius decreases 



78 Which group of elements occur only as compounds 
in nature because they are extremely reactive? 

(1) lA (3) VIA 

(2) IB (4) O 

79 Which element in Period 2 has the greatest ten- 
dency to gain electrons? 

(1) Li (3) F 

(2) C (4) Ne 

80 If M represents an atom of an alkali metal, the cor- 
rect formula for a compound of this atom with 
chlorine is 

(1) M2CI (3) MCI3 

(2) MCk (4) WCI 



i^ GO RIGHT ON TO THE NEXT PAGE, 



[7] 



[over] 



^m^m 



Graup 5 

Directions (81-85); Record cacli answer on the sepa- 
rate annvcr sheet in accordance with the directioas on 
tlic front page of this booklet [s] 

81 At STF, 170. grains of NH^ will occupy a total of 

(1) 2.24^ (3) 224^ 

(2) 22.4^ (4) 2240^ 



82 What is the total mass of iron in LO mole of Fe20,^? 

(1) 160 g (3) 72 g 

(2) 112 g (4)56g 

83 Given the reaction: 2C0 H- Oz^ 200: 

What is the minrmuin number of moles of O2 re- 
quired to produce one mole of COg? 

(1) LO (3) 0.25 

(2) 2.0 (4) 0.50 



84 A sjolution contains 70 |^rain.s of NaNO^ in 100 grains 
of water at lifC How many additional grams of 
NaNOa arc rc<|uired to saturate tliis solution? 



(IJ 10 
(2) 20 



(.3) 60 
(4) 70 



85 How do the frcnziiig and hoilin^ points of a sample 
of water change when 1 mole of NaOI ts dissolved in 
it? 

1 The freezing point decreases and the boiling point 
incniMsi^s. 

2 The freezing point increases and the boiling point 
increases, 

3 The freezing point decreases and the hoihng point 
decreases. 

4 The freezing i)0!nt increases and the boiling point 
decreases. 



Group 6 

Directions (86-90); Record each answer on the sepa- 
rate answer sheet in accordance with the directions on 
the front page of this booklet. [5] 



86 Given the reaction at equilibrium: 

Ha(g) + ^03(g) ^ H£0(g) + heat 

The value of the equilibrium constant for this reac- 
tion can be changed by 

1 changing the pressure 3 adding more O^ 

2 changing the ten^perature 4 adding a catalyst 

87 Given the reaction at equilibrium: 

'AN2(g) + i^OaCg) ^ 2L6 kcal ^ NO(g) 
The equilibrium will shift to the right If the 

1 temperature increases 3 pressure increases 

2 temperature decreases 4 pressure decreases 

88 The heat of reaction (AH) is equal to the 

1 heat content of the products minus the heat con- 
tent of the reactants 

2 heat content of the reactants minus the heat con- 
tent of the products 

3 entropy of the products minus the entropy of the 
reactants 

4 entropy of the reactants minus the entropy of the 
products 

89 Based on Reference Table E, the formation of 
1 mole of which of tlie following substances releases 
the greatest amount of energy? 

(1) C^Hfi (3) CUSO4 

(2) C2H, (4) BaSO, 

90 The reaction 

CH3COOH(aq) ^ CH3COO-(aq) + ir(aq) 

has a K^ equal to 1,8 x 10^^ at 25"C. In a solution of 

this acid at 25''C, the concentration of CH3COOH is 

1 less than the concentration of H^ ions 

2 equal to the concentration of H^ ions 

3 greater than the concentration of CHjCOO^ ions 

4 equal to the concentration of CH3COO"" ions 



[8] 



HA 



Group 7 

Pirecticns (91-95): Record each answer on the sepa- 
rate answer sheet in accordance vt'ith the directions on 

the front page of this booklet. [5] 

91 the conjugate base of NH3 is 

(1) NH2- (3) NOr 

(2) NHa (4) NO2 

92 Which salt will hydrolyze in water to produce a basic 
solution? 

(L) Bali (3) CaCls 

(2) NalSrOa (4} MgS04 

93 How many moles of KOH are needed to exactly 
neutralize 500. ml of a 1.0 M IICl solution? 



(1) 10 

(2) 2.0 



(3) 0.25 

(4) 0.50 



94 In a 0.01 M solution of HCl, litmus will be 

1 blue and phenolphthaloin will be colorless 
i blue and phcnolphthalein will be pink 

3 red and phcnolphthalein wtll be colorless 

4 red and phcnolphthalein will be pink 



95 Pure water is similar to 0. 1 M HC! in that they both 

1 contain HjO"*^ ions 

2 are neutral to litmus 

3 are good conductors of electricity 

4 have a pll greater than 7 



Croup 8 

DireeUom (96^100): Record each answer on the sepa< 
rate answer sheet in accordance with the directions on 
the front page of this booklet. [5] 

96 Which half-reacKoti correctly represents reduction? 

(1) Sn*+ + 2e-^ Sn<+ 

(2) Sn^^-» Sn*^ + Ze" 

(3) Sn^-^ + 2e~^ Sn' 

(4) Sn^+ ^ Sn" + Se" 



97 Which ion is most easily oxidized? 

(1) Br- (3) F- ■ 

(2) CI- (4) r ■• ■ 

r 

98 In the reaction ■ ''V '. 
MnOa + 4HC1^ MnCU + 211^0 + Cla. which 
species is reduced? 

(1} Mn'^ (3) ir 

(2) o^- (4) cr , 

99 During the electrolysis of fused NaCI» which half- .^ 
reaction occurs at the negative electrode? ^!. 

(1) Na-^ -h le-^ Na° (3) 201" -^ Ck^ H- Se'' '; 

(2) Na'>^ Na-^ H- le" (4) Cl^^ + 2e- -> 2C^ :■. 

100 Given the reaction; 

_Cr^+ + 10 Oir ■+ _C10r -^ — CrOi=- +■ —CI" + SH^O 



When the reaction is completely balanced using the 
smallest whole numbers, the coefficient of. Cr*"*" will 

be '"-^ :•:■: 

(1) 1 ■ (3) 3 . ■■ . ' 

(2) 2 ■ (4) 4 ^,,., •■■.■■ 



^ GO RIGHT ON TO THE NEXT PAGE. ;: 



[9] 












^i'v; n..! :*: 



Group 9 

pWectiom (1OI-105); Kecord <;tich answtjr on tiio se[xi- 
rate an*;%ver slicet in accordance wtth the directions on 
llic front page of this booklet. [s] 



lOi Which normal alkene has the highest boiling point at 
1 atrnospht^re? 

(1) CilU (3) C4H« 

(2) C,n^ (4) C,ll,o 

10^ Which reaction produces olhyl alcohol as one of tLc 
principal products? 

1 an esteriftcation reaction 

2 a neutralisation reaction 

3 a saponification reaction 

4 a fcrrnontation reaction 



103 The reaction €4(1,0 -^ 
example of 

1 sulKStitution 

2 addition 



hv2-^ C4Hi^Iir + HBr 15^ 



an 



3 fermentation 

4 polymerization 



104 Tlu- total number of covatent bonds in a molecule of 
C^Hk Is 



(1) 11 

(2) 10 



(3) .3 

(4) 8 



105 VViiich compound is an vHtai? 

(ij CH.1C00H (3) cji3Coocn3 

(2) CH3CHO (4) CH3COCH3 



[10] 



